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(57)Abstract: 

PROBLEM TO BE SOLVED: To collect inspection data for 
an object to be examined at an optimum contrasting timing by 
monitoring contrasting condition of the whole organs and 
monitoring different blood vessel groups. 
SOLUTION: An ROI designating part 41 designates a 
plurality of concerned regions of an object P to be examined in 
the three-dimensional region based on the three-dimensional 
data of the object P to be examined and a scan starting 
condition setting part 43 sets a scan starting condition for 
starting an inspection scan and a CT value judging part 45 
judges whether CT values in a plurality of concerned regions 
designated by the ROI designating part 41 after a contrasting 
agent is poured into the object P to be examined reach the scan 
starting condition set by the scan starting condition setting part 
43. Then, a scan control part 47 starts the inspection scan of 
the object P to be examined when the CT values in a plurality 
of the concerned regions reach the scan starting condition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The X-ray CT scanner characterized by to have an assignment means specify two or more 
areas of interest of analyte in the three-dimension field based on the three-dimension data of analyte, a 
monitor means supervise CT value change of two or more of said areas of interest specified by said 
assignment means after pouring a contrast medium into said analyte, and the scanning control means 
that make the inspection scan of said analyte start based on CT value change of two or more of said 
areas of interest supervised by this monitor means. 

[Claim 2] It is the X-ray CT scanner according to claim 1 which judges whether said monitor means 
reached the scanning start condition to which it was set beforehand for the CT valve of two or more of 
said areas of interest specified by said assignment means to start said inspection scan, and is 
characterized by said scanning control means making the inspection scan of said analyte start when the 
CT valve of two or more of said areas of interest reaches said scanning start condition. 
[Claim 3] Said three-dimension data are an X-ray CT scanner according to claim 1 characterized by 
being data obtained using the data or the flat-surface detector obtained using the two-dimensional 
detector by which two or more trains array was carried out in the helical data obtained by helical scan 
or the slice direction of said analyte. 

[Claim 4] Said assignment means is an X-ray CT scanner according to claim 1 characterized by 
extracting a specific part and specifying said two or more areas of interest as the extracted specific part 
by comparing with the threshold which was able to define the CT valve of said three-dimension data 
beforehand. 

[Claim 5] Said monitor means is an X-ray CT scanner according to claim 2 characterized by judging 
whether all the CT valves of two or more of said areas of interest exceeded the threshold defined 
beforehand as said scanning start condition. 

[Claim 6] When said scanning start condition is set up according to the individual for every area of 
interest, said monitor means It judges whether the scanning start condition by which the CT valve of 
the area of interest was set as the area of interest according to the individual for every area of interest 
was reached. Said scanning control means The X-ray CT scanner according to claim 2 characterized 
by making the inspection scan of said analyte start when the CT valve of the area of interest reaches 
the scanning start condition set as the area of interest according to the individual for every area of 
interest. 

[Claim 7] The slit which is prepared between X line source and said analyte, and has the movable X- 
ray shield of two sheets along the slice direction of said analyte, The slit control means which controls 
width of face between X-ray shields of two sheets of said slit to carry out exposure of the X-ray from 
said X line source only to two or more slices corresponding to said two or more areas of interest while 
said monitor means is supervising CT value change, The X-ray CT scanner according to claim 1 
characterized by preparation ******. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a whole body X-ray CT scanner, especially this invention pours a 
contrast medium into the interior of analyte, and relates to the X-ray CT scanner which scans analyte 
to the optimal imaging timing. 
[0002] 

[Description of the Prior Art] Conventionally, in order to make ****** clear in an X-ray CT scanner, 
a contrast medium is poured into the interior of analyte, and the real PUREPPU scan which scans 
analyte to the optimal imaging timing is known. 

[0003] In this real PUREPPU scan, first, 1 cross-section image of analyte is used, areas of interest (it 
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is hereafter called ROI for short.), such as the interior of this 1 cross section, for example, a main 
artery etc., are specified, and the CT valve of that ROI is supervised. 

[0004] And the CT valve of the ROI goes up with the contrast medium poured into the interior of 
analyte, and when a threshold with the CT valve is reached, it checks that the ROI has dyed enough 
with the contrast medium. Then, collection of the inspection data of analyte is started. Therefore, since 
it can scan to the optimal imaging timing, it is very effective in prehension of the positive imaging 
timing which does not depend on analyte. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in the conventional real PUREPPU scan, 
since the CT valve of ROI only in one cross section of analyte was supervised, it was unobservable 
whether the whole field of an organ to observe dyed best with the contrast medium. 
[0006] Moreover, when there were not the optimal arterial blood tubing for the exactly same cross- 
section image and a portal vein blood vessel for example, to observe an artery layer and a portal vein 
layer, it was difficult to supervise both arterial blood tubing and portal vein blood vessel to 
coincidence. 

[0007] The purpose of this invention is by supervising the monitor of the imaging condition of the 
whole organ, and a different imaging condition of a blood vessel group to offer the X-ray CT scanner 
which can collect the inspection data of analyte to the optimal imaging timing. 
[0008] 

[Means for Solving the Problem] This invention was considered as the following configurations, in 
order to solve said technical problem. This invention is characterized by to have an assignment means 
specify two or more areas of interest of analyte in the three-dimension field based on the three- 
dimension data of analyte, a monitor means supervise CT value change of two or more of said areas of 
interest specified by said assignment means after pouring a contrast medium into said analyte, and the 
scanning control means that make the inspection scan of said analyte start based on CT value change 
of two or more of said areas of interest supervised by this monitor means. 

[0009] When an assignment means specifies two or more areas of interest of analyte in the three- 
dimension field based on the three-dimension data of analyte according to this invention, a monitor 
means supervises CT value change of two or more areas of interest specified by the assignment means, 
after pouring a contrast medium into analyte, and a scanning control means makes the inspection scan 
of analyte start based on CT value change of two or more areas of interest supervised by the monitor 
means. That is, since two or more areas of interest by three-dimension data are specified and the 
monitor of the imaging condition of the whole organ and a different imaging condition of a blood 
vessel group are supervised, the inspection data of analyte are collectable to the optimal imaging 
timing to the whole organ or a different blood vessel group. 

[0010] Moreover, it judges whether said monitor means reached the scanning start condition to which 
it was set beforehand for the CT valve of two or more of said areas of interest specified by said 
assignment means to start said inspection scan, and said scanning control means is characterized by 
making the inspection scan of said analyte start, when the CT valve of two or more of said areas of 
interest reaches said scanning start condition. 

[001 1] Since it judges whether the monitor means reached the scanning start condition to which it was 
set beforehand for the CT valve of two or more areas of interest specified by the assignment means to 
start an inspection scan, and a scanning control means makes the inspection scan of analyte start 
according to this invention when the CT valve of two or more areas of interest reaches to a scanning 
start condition, it is collectable in the inspection data of analyte with the optimal imaging timing to the 
whole organ or a different blood vessel group. 

[0012] Moreover, when said scanning start condition is set up according to the individual for every 
area of interest, said monitor means It judges whether the scanning start condition by which the CT 
valve of the area of interest was set as the area of interest according to the individual for every area of 
interest was reached. Said scanning control means When the CT valve of the area of interest reaches 
the scanning start condition set as the area of interest according to the individual for every area of 
interest, it is characterized by making the inspection scan of said analyte start. 
[0013] According to this invention, when the scanning start condition is set up according to the 
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individual for every area of interest, a monitor means It judges whether the scanning start condition by 
which the CT valve of the area of interest was set as the area of interest according to the individual for 
every area of interest was reached. A scanning control means Since the inspection scan of analyte is 
made to start when the CT valve of the area of interest reaches the scanning start condition set as the 
area of interest according to the individual for every area of interest, the inspection data of analyte are 
collectable to the optimal imaging timing for every area of interest. 

[0014] Moreover, it is prepared between X line source and said analyte, and is characterized by having 
the slit which has the movable X-ray shield of two sheets along the slice direction of said analyte, and 
the slit control means which controls width of face between X-ray shields of two sheets of said slit to 
carry out exposure of the X-ray from said X line source only to two or more slices corresponding to 
said two or more areas of interest while said monitor means is supervising CT value change. 
[0015] While the monitor means is supervising CT value change according to this invention, since a 
slit control means controls width of face between X-ray shields of two sheets of a slit to carry out 
exposure of the X-ray from X line source only to two or more slices corresponding to two or more 
areas of interest, it can lessen the amount of exposures of the X-ray to analyte. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the X-ray CT scanner of this 
invention is explained to a detail with reference to a drawing. 

[0017] <Gestalt of the 1st operation> drawing 1 is the system configuration Fig. showing the outline 
configuration of the 1st of the X-ray CT scanner of the gestalt of operation of this invention. In 
drawing 1 , X-ray CT scanner 10 of the gestalt of the 1st operation has the system control section 1 1, a 
control unit 12, a stand and a berth control section 13, the berth migration section 15, the X-ray control 
device 17, a high- voltage transformer assembly 19, the X-ray beam generation source 21, a detector 23, 
the rotation stand 25, the data collection section 27, the collection data storage 29, the image 
reconstruction section 31, and a display 33. This X-ray CT scanner 10 carries out exposure of the X- 
ray beam, rotating the X-ray beam generation source 21 around Analyte P. 

[0018] Control units 12 are a mouse, a keyboard, etc. and input various kinds of information. The 
system control section 1 1 consists of central processing units (CPU) etc., and is outputted to a stand 
and the berth control section 13 by making into a stand and a berth control signal slice thickness 
inputted from the control unit 12, rotational speed, berth movement magnitude, etc. The system 
control section 1 1 outputs the X-ray beam generating control signal which controls X-ray beam 
generating to the X-ray control unit 17. 

[0019] The system control section 1 1 outputs the detection control signal which shows the timing of 
detection of an X-ray beam to the data collection section 27. The system control section 1 1 outputs the 
data collection control signal for data collection to the data collection section 27. 
[0020] A stand and the berth control section 13 output a berth migration signal to the berth migration 
section 15 while rotating the rotation stand 25 based on the stand and berth control signal which were 
outputted by the system control section 1 1 . 

[0021] The X-ray control device 17 controls the timing of high- voltage generating by the high- voltage 
transformer assembly 19 based on the X-ray beam generating control signal outputted by the system 
control section 1 1. A high- voltage transformer assembly 19 supplies the high voltage for carrying out 
exposure of the X-ray beam to the X-ray beam generation source 21 according to the control signal 
from the X-ray control section 17. 

[0022] With the high voltage supplied from the high- voltage transformer assembly 19, the X-ray beam 

generation source 21 turns to analyte the flabellate form X-ray beam which had thickness in the slice 

direction, and it carries out exposure from many. Exposure of the detector 23 is carried out from the 

X-ray beam generation source 21, and it detects the X-ray beam which penetrated analyte. 

[0023] Drawing 2 (a) is drawing which expressed the detector 23 in three dimension. A detector 23 

consists of a two-dimensional detector by which has the sensing element of many channels and two or 

more arrays were carried out in the slice direction. About each train, the sensing element of about 

1,000 channels is arranged in the shape of radii considering the focus of the X-ray beam generation 

source 21 as a core like the detector for single-slice CTs of drawing 2 (b). 

[0024] The rotation stand 25 holds the X-ray beam generation source 21 and a detector 23. The 
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rotation stand 25 rotates by the stand rolling mechanism which is not illustrated centering on the 
revolving shaft which passes along the midpoint of the X-ray beam generation source 21 and a 
detector 23. In addition, while the X-ray beam generation source 21 and a detector 23 rotate the 
perimeter of analyte one time, it calls it one scanning actuation to collect the projection data of two or 
more slices (two or more cross sections) of analyte. 

[0025] The data collection section 27 collects and outputs the projection data of two or more slices of 
analyte to coincidence based on the data collection control signal outputted by the system control 
section 1 1 . The collection data storage 29 memorizes the projection data of two or more slices of the 
analyte collected by the data collection section 27. 

[0026] The image reconstruction section 3 1 reconfigurates two or more fault images of analyte to 
coincidence based on the projection data of two or more slices memorized by the collection data 
storage 29. A display 33 displays on a monitor two or more fault images of the analyte reconfigurated 
in the image reconstruction section 31 on coincidence. 

[0027] Moreover, the system control section 1 1 has the ROI specification part 41, the scanning start 
condition setting section 43, the CT valve judging section 45, and the scanning control section 47. The 
ROI specification part 41 specifies two or more ROIs in the three-dimension data based on two or 
more fault images of the analyte obtained in the image reconstruction section 3 1 . 
[0028] The scanning start condition setting section 43 sets up the scanning start condition for stopping 
the real PUREPPU scan which pours the contrast medium from the contrast-medium transfer pipet 44 
into Analyte P, and is carried out, and usually starting a scan. 

[0029] The CT valve judging section 45 judges whether the scanning start condition to which the CT 
valve of two or more ROIs specified in the ROI setting section 41 was set in the scanning start 
condition setting section 43 was filled. 

[0030] The scanning control section 47 makes a scan usually start, when the CT valve of two or more 
ROIs fills a scanning start condition. Moreover, the scanning control section 47 performs X-ray 
exposure of a low dose with a real PUREPPU scan, and usually performs X-ray exposure of many 
dosage comparatively with a scan. 

[003 1 ] Next, the three-dimension real PUREPPU processing by the X-ray CT scanner of the gestalt of 
the 1st operation constituted in this way is explained, referring to the flow chart of drawing 3 R> 3. 
[0032] First, by rotating the X-ray beam generation source 21 and the detector 23 for a multi-slice 
around Analyte P, the scan for ROI assignment is performed and the three-dimension data (volume 
data) of Analyte P are collected (step SI 1). This three-dimension data is volume data based on two or 
more fault images reconfigurated in the image reconstruction section 43 1 . 

[0033] Next, the ROI specification part 41 specifies two or more ROIs for supervising a CT valve in 
the three-dimension data collected at step SI 1. For example, as shown in drawing 4 , Rl, R2, and R3 
are specified as three ROIs in the organ 51 of the three-dimension data 50. Each of Rl, R2, and R3 is 
covering two or more cross sections. Three ROIs are specified using a mouse etc. on the screen of a 
display 33 in fact. 

[0034] In addition, about the specification method of ROI, the following two approaches can be 
illustrated, for example. The 1st approach sets up suitable window width to the CT valve of three- 
dimension data, and is an approach of specifying ROI using 3D image included in the set-up window 
width which extracted only the blood vessel section, for example. The 2nd approach is an approach of 
performing differential processing etc. to the CT valve of three-dimension data, performing edge 
detection, extracting the profile of only a certain organ, and specifying ROI. 

[0035] Next, the scanning start condition setting section 43 sets up the scanning start condition which 
stents inspection data (it usually scans) collection of Analyte P (step SI 3). As this scanning start 
condition, conditions as shown in drawing 5 (a) and drawing 5 (b) can be illustrated, for example. 
[0036] In the example shown in drawing 5 (a), when make an axis of ordinate into a CT valve, you 
make an axis of abscissa into time amount, you make X0 into a threshold and a CT valve [ in / for a 
CT valve / in / for the CT valve in Rl / CT1 and R2 / CT2 and R3 ] is set to CT3, let CT1>X0, 
CT2>X0, and CT3>X0 be scanning start conditions. That is, it is contingent [ on whether all of each of 
CT1, CT2, and CT3 exceeded the threshold X0 ]. 

[0037] In the example shown in drawing 5 (b), when you make an axis of ordinate into a CT valve, 
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you make an axis of abscissa into time amount and XI is made into a threshold, let 
1(CT12+CT22+CT32)/2>X1 be a scanning start condition. That is, it is contingent [ on whether the 
square root of total of the square of each value of CT1 CT2, and CT3 exceeded the threshold XI ]. 
[0038] In addition, you may be scanning start conditions other than a scanning start condition as 
shown in drawing 5 (a) and drawing 5 (b), and a suitable identifier is added, the scanning start 
condition is registered beforehand, and you may set up by reading the scanning start condition. 
[0039] Next, after starting impregnation inside [ of the contrast medium from the contrast-medium 
transfer pipet 44 ] analyte P (step SI 5), the scanning control section 47 sends out a low-dose control 
signal to the X-ray control unit 17, and makes a real PUREPPU scan carry out (step SI 7). With this 
real PUREPPU scan, the tube electric current mA of the X-ray beam generation source 2 1 is lowered 
rather than a scan, it can consider as a low dose or the amount of exposures to Analyte P can usually 
be lessened by using a special X-ray filter. 

[0040] In addition, the scanning control section 47 may be synchronized with impregnation of the 
contrast medium from the contrast-medium transfer pipet 44, and may make a real PUREPPU scan 
start. In this case, when a contrast medium is poured in from the contrast-medium transfer pipet 44, the 
impregnation signal which shows impregnation of a contrast medium is sent out to the scanning 
control section 47, and the scanning control section 47 makes it synchronize with that impregnation 
signal, and should just make a real PUREPPU scan start. If it does in this way, a real PUREPPU scan 
can be certainly carried out to suitable timing. 

[0041] Moreover, the scanning control section 47 may carry out exposure of the X-ray intermittently 
for a while by sending out an intermittent signal to the X-ray control unit 17. If it does in this way, the 
amount of exposures to Analyte P can be lessened. 

[0042] Thus, the CT valve judging section 45 supervises whether the CT valve of two or more 
specified ROIs reached the scanning start condition (step SI 9). For example, in the example shown in 
drawing 5 (a), all of each CT valve of Rl, R2, and R3 reach a threshold X0 in time of day tl. 
Moreover, in the example shown in drawing 5 (b), the square root of total of the square of each CT 
valve of Rl, R2, and R3 reaches a threshold XI in time of day t2. 

[0043] Furthermore, when the CT valve of two or more specified ROIs reaches a scanning start 
condition, the scanning control section 47 carries out the usual scan of Analyte P (step S21). In this 
case, exposure of comparatively a lot of X-rays is carried out to Analyte P, and inspection data are 
collected. 

[0044] Thus, two or more ROIs are specified using three-dimension data, and since X dosage is raised 
and a scan is usually started when the CT valve of two or more specified ROIs reaches a scanning start 
condition, the whole organ can collect inspection data to the timing which dyed best with the contrast 
medium. For this reason, ****** etc. can be made clearer. 

[0045] In addition, drawing which explains imaging timing with the conventional real PUREPPU seem 
to drawing 6 is shown. Drawing which explains imaging timing with the real PUREPPU scan of the 
gestalt of the 1st operation to drawing 7 is shown. 

[0046] As shown in drawing 6 (a), if Rl is specified in organ 51a of one cross section SI (one slice) 
and the CT valve of Rspecified 1 reaches a threshold X0 at time of day t3, by the conventional 
approach, a scan will usually be started. Since only one cross section is observed by this approach, at 
time of day t3, the CT valve of R2 is not ****(ed) to a threshold X0 so that drawing 7 (b) may also 
show. For this reason, the whole organ was collecting inspection data to the timing which does not 
fully dye. 

[0047] On the other hand, as shown in drawing 7 (a), by the approach of the gestalt the 1st operation, 
Rl, R2, and R3 are specified in organ 51b covering two or more cross sections, and a scan is usually 
started at the time of day t4 when all the CT valves of Rl, R2, and R3 reached the threshold X0. For 
this reason, the whole organ can collect inspection data to the timing which dyed best with the contrast 
medium. 

[0048] The X-ray CT scanner of <the gestalt of the 2nd operation>, next the gestalt of operation of the 
2nd of this invention is explained. The X-ray CT scanner of the gestalt of the 2nd operation is 
characterized by collecting inspection data to the optimal imaging timing to each blood vessel group 
of a different blood vessel group. The three-dimension real PUREPPU processing by the X-ray CT 
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scanner of the gestalt of the 2nd operation is explained referring to the flow chart of drawing 8 , 
[0049] First, the scan for ROI assignment is performed and the three-dimension data of Analyte P are 
collected (step S31). 

[0050] Next, the ROI specification part 41 specifies two or more ROIs for supervising a CT valve out 
of collected three-dimension data. For example, as shown in drawing 9 , R4 is specified in the main 
artery 55 of the three-dimension data 50, and R5 is specified in an organ 53. 

[0051] Next, the scanning start condition setting section 43 sets up the scanning start condition which 
starts inspection data (it usually scans) collection of Analyte P (step S33). As a scanning start 
condition, conditions as shown in drawing 10 can be illustrated, for example. 
[0052] In the example shown in drawing 10 , when make an axis of ordinate into a CT valve, you 
make an axis of abscissa into time amount, you make X0 and XI into a threshold and a CT valve [ in / 
for the CT valve in R4 / CT4 and R5 ] is set to CT5, make CT4>X0 into the 1st scan start condition, 
and let CT5>X1 be the 2nd scan start condition. In addition, it is good also considering |CT4-CT5|<X2 
as the 2nd scan start condition. 

[0053] the [ next, / for R4 as which the scanning control section 47 was specified after starting 
impregnation of the contrast medium from the contrast-medium transfer pipet 44 to the interior of 
analyte P (step S35) ] - 1 real PUREPPU scan is made to carry out (step S37) 

[0054] And the CT valve judging section 45 supervises whether the CT valve of Rspecified 4 reached 
the 1st scan start condition (step S3 9). As the CT valve of Rspecified 4 shows drawing 10 , when the 
1st scan start condition is reached at time of day t5, the scanning control section 47 carries out the 
usual scan of Analyte P, in order to collect the 1st inspection data (step S41). 

[0055] the [ next, / for R5 as which the scanning control section 47 was specified ] — 2 real PUREPPU 
scan is made to carry out (step S43) 

[0056] And the CT valve judging section 45 supervises whether the CT valve of Rspecified 5 reached 
the 2nd scan start condition (step S45). As the CT valve of Rspecified 5 shows drawing 10 , when the 
2nd scan start condition is reached at time of day t6, the scanning control section 47 carries out the 
usual scan of Analyte P, in order to collect the 2nd inspection data (step S47). In addition, only a count 
[ need / step S43 to the step S47 / to be processed ] is performed repeatedly. 

[0057] Thus, since it judges whether the scanning start condition to which ROI was specified as each 
of two blood vessels, the scanning start condition was set up according to the individual for every ROI, 
and the CT valve of ROI was set to the ROI was reached, inspection data are collectable to two 
optimal different imaging timing. 

[0058] In addition, you may carry out also in this case by synchronizing scanning initiation timing 
with the impregnation timing of the contrast medium from the contrast-medium transfer pipet 44, and 
exposure of the X-ray may be carried out intermittently. 

[0059] Drawing which explains imaging timing with the conventional real PUREPPU scan to drawing 
11 is shown. Drawing which explains imaging timing with the real PUREPPU scan of the gestalt of 
the 2nd operation to drawing 12 is shown. 

[0060] As shown in drawing 1 1 (a), if R4 (main artery) is specified in one cross section S2 (one slice) 
and the CT valve of Rspecified 4 reaches a threshold X0 at time of day t7, by the conventional 
approach, a scan (the 1st scan) will usually be started. By this approach, it is the optimal imaging 
timing for an artery layer. However, since only R4 is observed, the optimal imaging timing of a 
balanced layer or a portal vein layer is not known. For this reason, the imaging timing of a balanced 
layer or a portal vein layer was dependent on a way person's can, and experience. In addition, in 
drawing 1 1 (b), the time amount td from the end time of an artery layer to the start time of a balanced 
layer is the time amount depending on a way person's can, and experience. 

[0061] On the other hand, as shown in drawing 12 (a), by the approach of the gestalt the 2nd operation, 
R4 (main artery) is specified in a blood vessel 55, R5 (portal vein) is specified in a blood vessel 53, 
when the CT valve of R4 reaches the 1st scan start condition at time of day t7, the 1st scan is started, 
and when the CT valve of R5 reaches the 2nd scan start condition at time of day t9, the 2nd scan is 
started. Therefore, inspection data are collectable to the imaging timing optimal about each of an 
artery layer, a portal vein layer, and a balanced layer. 

[0062] The X-ray CT scanner of <the gestalt of the 3rd operation>, next the gestalt of operation of the 
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3rd of this invention is explained. Drawing 13 is the configuration block Fig. of the principal part of 
the X-ray CT scanner of the gestalt of the 3rd operation. This X-ray CT scanner is further 
characterized by having a slit 61 and the slit control section 63, as shown in drawing 13 . 
[0063] A slit 61 is formed between the X-ray beam generation source 21 and Analyte P, and has the 
movable X-ray shield of two sheets along the slice direction. The slit control section 63 controls width 
of face between X-ray shields of two sheets of a slit 61 based on two or more ROIs specified with the 
ROI specification part 41 in system control section 1 la to carry out exposure of the X-ray only to two 
or more slices corresponding to two or more of these ROIs. 

[0064] As shown in drawing 13 , according to the constituted X-ray CT scanner, thus, the slit control 
section 63 In order [ corresponding to Rl and R2 which were specified ] to control width of face 
between X-ray shields of two sheets of a slit 61 to carry out exposure of X-ray FB only, for example to 
three slices, Since exposure of the X-ray is not carried out to the remaining parts of organs 57 other 
than Rl and R2, the unnecessary amount of exposures to Analyte P can be lessened. 
[0065] In addition, this invention is not limited to the X-ray CT scanner of the gestalt of the 1st 
mentioned above thru/or the 3rd operation. With the gestalt of the 1st thru/or the 3rd operation, 
although the detector 23 for a multi-slice was used, as shown in drawing 14 , three-dimension data 
may be collected using the flat-surface detector 65 by rotating the X-ray beam generation source 21 
and the flat-surface detector 65 around Analyte P, for example. 

[0066] Moreover, using detector 23a for a single slice as shown in drawing 2 (b), by moving berth 15a 
in the slice direction at a predetermined rate by the berth migration section 15, helical scan may be 
performed and the helical data obtained by helical scan, i.e., the three-dimension data of analyte, may 
be collected. 
[0067] 

[Effect of the Invention] Since according to this invention two or more areas of interest by three- 
dimension data are specified and the monitor of the imaging condition of the whole organ and a 
different imaging condition of a blood vessel group are supervised, the inspection data of analyte are 
collectable to the optimal imaging timing to the whole organ or a different blood vessel group. 



TECHNICAL FIELD 



[Field of the Invention] About a whole body X-ray CT scanner, especially this invention pours a 
contrast medium into the interior of analyte, and relates to the X-ray CT scanner which scans analyte 
to the optimal imaging timing. 



PRIOR ART 



[Description of the Prior Art] Conventionally, in order to make ****** clear in an X-ray CT scanner, 
a contrast medium is poured into the interior of analyte, and the real PUREPPU scan which scans 
analyte to the optimal imaging timing is known. 

[0003] In this real PUREPPU scan, first, 1 cross-section image of analyte is used, areas of interest (it 
is hereafter called ROI for short.), such as the interior of this 1 cross section, for example, a main 
artery etc., are specified, and the CT valve of that ROI is supervised. 

[0004] And the CT valve of the ROI goes up with the contrast medium poured into the interior of 
analyte, and when a threshold with the CT valve is reached, it checks that the ROI has dyed enough 
with the contrast medium. Then, collection of the inspection data of analyte is started. Therefore, since 
it can scan to the optimal imaging timing, it is very effective in prehension of the positive imaging 
timing which does not depend on analyte. 



EFFECT OF THE INVENTION 
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[Effect of the Invention] Since according to this invention two or more areas of interest by three- 
dimension data are specified and the monitor of the imaging condition of the whole organ and a 
different imaging condition of a blood vessel group are supervised, the inspection data of analyte are 
collectable to the optimal imaging timing to the whole organ or a different blood vessel group. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if it was in the conventional real PUREPPU scan, 
since the CT valve of ROI only in one cross section of analyte was supervised, it was unobservable 
whether the whole field of an organ to observe dyed best with the contrast medium. 
[0006] Moreover, when there were not the optimal arterial blood tubing for the exactly same cross- 
section image and a portal vein blood vessel for example, to observe an artery layer and a portal vein 
layer, it was difficult to supervise both arterial blood tubing and portal vein blood vessel to 
coincidence. 

[0007] The purpose of this invention is by supervising the monitor of the imaging condition of the 
whole organ, and a different imaging condition of a blood vessel group to offer the X-ray CT scanner 
which can collect the inspection data of analyte to the optimal imaging timing. 



MEANS 



[Means for Solving the Problem] This invention was considered as the following configurations, in 
order to solve said technical problem. This invention is characterized by to have an assignment means 
specify two or more areas of interest of analyte in the three-dimension field based on the three- 
dimension data of analyte, a monitor means supervise CT value change of two or more of said areas of 
interest specified by said assignment means after pouring a contrast medium into said analyte, and the 
scanning control means that make the inspection scan of said analyte start based on CT value change 
of two or more of said areas of interest supervised by this monitor means. 

[0009] When an assignment means specifies two or more areas of interest of analyte in the three- 
dimension field based on the three-dimension data of analyte according to this invention, a monitor 
means supervises CT value change of two or more areas of interest specified by the assignment means, 
after pouring a contrast medium into analyte, and a scanning control means makes the inspection scan 
of analyte start based on CT value change of two or more areas of interest supervised by the monitor 
means. That is, since two or more areas of interest by three-dimension data are specified and the 
monitor of the imaging condition of the whole organ and a different imaging condition of a blood 
vessel group are supervised, the inspection data of analyte are collectable to the optimal imaging 
timing to the whole organ or a different blood vessel group. 

[0010] Moreover, it judges whether said monitor means reached the scanning start condition to which 
it was set beforehand for the CT valve of two or more of said areas of interest specified by said 
assignment means to start said inspection scan, and said scanning control means is characterized by 
making the inspection scan of said analyte start, when the CT valve of two or more of said areas of 
interest reaches said scanning start condition. 

[001 1] Since it judges whether the monitor means reached the scanning start condition to which it was 
set beforehand for the CT valve of two or more areas of interest specified by the assignment means to 
start an inspection scan, and a scanning control means makes the inspection scan of analyte start 
according to this invention when the CT valve of two or more areas of interest reaches to a scanning 
start condition, it is collectable in the inspection data of analyte with the optimal imaging timing to the 
whole organ or a different blood vessel group. 

[0012] Moreover, when said scanning start condition is set up according to the individual for every 
area of interest, said monitor means It judges whether the scanning start condition by which the CT 
valve of the area of interest was set as the area of interest according to the individual for every area of 
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interest was reached. Said scanning control means When the CT valve of the area of interest reaches 
the scanning start condition set as the area of interest according to the individual for every area of 
interest, it is characterized by making the inspection scan of said analyte stent. 
[0013] According to this invention, when the scanning start condition is set up according to the 
individual for every area of interest, a monitor means It judges whether the scanning start condition by 
which the CT valve of the area of interest was set as the area of interest according to the individual for 
every area of interest was reached. A scanning control means Since the inspection scan of analyte is 
made to start when the CT valve of the area of interest reaches the scanning start condition set as the 
area of interest according to the individual for every area of interest, the inspection data of analyte are 
collectable to the optimal imaging timing for every area of interest. 

[0014] Moreover, it is prepared between X line source and said analyte, and is characterized by having 
the slit which has the movable X-ray shield of two sheets along the slice direction of said analyte, and 
the slit control means which controls width of face between X-ray shields of two sheets of said slit to 
carry out exposure of the X-ray from said X line source only to two or more slices corresponding to 
said two or more areas of interest while said monitor means is supervising CT value change. 
[0015] While the monitor means is supervising CT value change according to this invention, since a 
slit control means controls width of face between X-ray shields of two sheets of a slit to carry out 
exposure of the X-ray from X line source only to two or more slices corresponding to two or more 
areas of interest, it can lessen the amount of exposures of the X-ray to analyte. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the X-ray CT scanner of this 
invention is explained to a detail with reference to a drawing. 

[0017] <Gestalt of the 1st operation> drawing 1 is the system configuration Fig. showing the outline 
configuration of the 1 st of the X-ray CT scanner of the gestalt of operation of this invention. In 
drawing 1 , X-ray CT scanner 10 of the gestalt of the 1st operation has the system control section 1 1, a 
control unit 12, a stand and a berth control section 13, the berth migration section 15, the X-ray control 
device 17, a high-voltage transformer assembly 19, the X-ray beam generation source 21, a detector 23, 
the rotation stand 25, the data collection section 27, the collection data storage 29, the image 
reconstruction section 31, and a display 33. This X-ray CT scanner 10 carries out exposure of the X- 
ray beam, rotating the X-ray beam generation source 21 around Analyte P. 

[0018] Control units 12 are a mouse, a keyboard, etc. and input various kinds of information. The 
system control section 1 1 consists of central processing units (CPU) etc., and is outputted to a stand 
and the berth control section 1 3 by making into a stand and a berth control signal slice thickness 
inputted from the control unit 12, rotational speed, berth movement magnitude, etc. The system 
control section 1 1 outputs the X-ray beam generating control signal which controls X-ray beam 
generating to the X-ray control unit 17. 

[0019] The system control section 1 1 outputs the detection control signal which shows the timing of 
detection of an X-ray beam to the data collection section 27. The system control section 1 1 outputs the 
data collection control signal for data collection to the data collection section 27. 
[0020] A stand and the berth control section 1 3 output a berth migration signal to the berth migration 
section 15 while rotating the rotation stand 25 based on the stand and berth control signal which were 
outputted by the system control section 1 1 . 

[0021] The X-ray control device 17 controls the timing of high- voltage generating by the high-voltage 
transformer assembly 19 based on the X-ray beam generating control signal outputted by the system 
control section 1 1. A high- voltage transformer assembly 19 supplies the high voltage for carrying out 
exposure of the X-ray beam to the X-ray beam generation source 21 according to the control signal 
from the X-ray control section 17. 

[0022] With the high voltage supplied from the high- voltage transformer assembly 19, the X-ray beam 
generation source 21 turns to analyte the flabellate form X-ray beam which had thickness in the slice 
direction, and it carries out exposure from many. Exposure of the detector 23 is carried out from the 
X-ray beam generation source 21, and it detects the X-ray beam which penetrated analyte. 
[0023] Drawing 2 (a) is drawing which expressed the detector 23 in three dimension. A detector 23 
consists of a two-dimensional detector by which has the sensing element of many channels and two or 
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more arrays were carried out in the slice direction. About each train, the sensing element of about 
1,000 channels is arranged in the shape of radii considering the focus of the X-ray beam generation 
source 21 as a core like the detector for single-slice CTs of drawing 2 (b). 
[0024] The rotation stand 25 holds the X-ray beam generation source 21 and a detector 23. The 
rotation stand 25 rotates by the stand rolling mechanism which is not illustrated centering on the 
revolving shaft which passes along the midpoint of the X-ray beam generation source 21 and a 
detector 23. In addition, while the X-ray beam generation source 21 and a detector 23 rotate the 
perimeter of analyte one time, it calls it one scanning actuation to collect the projection data of two or 
more slices (two or more cross sections) of analyte. 

[0025] The data collection section 27 collects and outputs the projection data of two or more slices of 
analyte to coincidence based on the data collection control signal outputted by the system control 
section 11. The collection data storage 29 memorizes the projection data of two or more slices of the 
analyte collected by the data collection section 27. 

[0026] The image reconstruction section 3 1 reconfigurates two or more fault images of analyte to 
coincidence based on the projection data of two or more slices memorized by the collection data 
storage 29. A display 33 displays on a monitor two or more fault images of the analyte reconfigurated 
in the image reconstruction section 31 on coincidence. 

[0027] Moreover, the system control section 1 1 has the ROI specification part 41, the scanning start 
condition setting section 43, the CT valve judging section 45, and the scanning control section 47. The 
ROI specification part 41 specifies two or more ROIs in the three-dimension data based on two or 
more fault images of the analyte obtained in the image reconstruction section 3 1 . 
[0028] The scanning start condition setting section 43 sets up the scanning start condition for stopping 
the real PUREPPU scan which pours the contrast medium from the contrast-medium transfer pipet 44 
into Analyte P, and is carried out, and usually starting a scan. 

[0029] The CT valve judging section 45 judges whether the scanning start condition to which the CT 
valve of two or more ROIs specified in the ROI setting section 41 was set in the scanning start 
condition setting section 43 was filled. 

[0030] The scanning control section 47 makes a scan usually start, when the CT valve of two or more 
ROIs fills a scanning start condition. Moreover, the scanning control section 47 performs X-ray 
exposure of a low dose with a real PUREPPU scan, and usually performs X-ray exposure of many 
dosage comparatively with a scan. 

[0031] Next, the three-dimension real PUREPPU processing by the X-ray CT scanner of the gestalt of 
the 1st operation constituted in this way is explained, referring to the flow chart of drawing 3 R> 3. 
[0032] First, by rotating the X-ray beam generation source 21 and the detector 23 for a multi-slice 
around Analyte P, the scan for ROI assignment is performed and the three-dimension data (volume 
data) of Analyte P are collected (step SI 1). This three-dimension data is volume data based on two or 
more fault images reconfigurated in the image reconstruction section 43 1 . 

[0033] Next, the ROI specification part 41 specifies two or more ROIs for supervising a CT valve in 
the three-dimension data collected at step SI 1. For example, as shown in drawing 4 , Rl, R2, and R3 
are specified as three ROIs in the organ 51 of the three-dimension data 50. Each of Rl, R2, and R3 is 
covering two or more cross sections. Three ROIs are specified using a mouse etc. on the screen of a 
display 33 in fact. 

[0034] In addition, about the specification method of ROI, the following two approaches can be 
illustrated, for example. The 1st approach sets up suitable window width to the CT valve of three- 
dimension data, and is an approach of specifying ROI using 3D image included in the set-up window 
width which extracted only the blood vessel section, for example. The 2nd approach is an approach of 
performing differential processing etc. to the CT valve of three-dimension data, performing edge 
detection, extracting the profile of only a certain organ, and specifying ROI. 

[0035] Next, the scanning start condition setting section 43 sets up the scanning start condition which 
starts inspection data (it usually scans) collection of Analyte P (step SI 3). As this scanning start 
condition, conditions as shown in drawing 5 (a) and drawing 5 (b) can be illustrated, for example. 
[0036] In the example shown in drawing 5 (a), when make an axis of ordinate into a CT valve, you 
make an axis of abscissa into time amount, you make X0 into a threshold and a CT valve [ in / for a 
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CT valve / in / for the CT valve in Rl / CT1 and R2 / CT2 and R3 ] is set to CT3, let CT1>X0, 
CT2>X0, and CT3>X0 be scanning start conditions. That is, it is contingent [ on whether all of each of 
CT1, CT2, and CT3 exceeded the threshold XO ]. 

[0037] In the example shown in drawing 5 (b), when you make an axis of ordinate into a CT valve, 
you make an axis of abscissa into time amount and XI is made into a threshold, let 
1(CT12+CT22+CT32)/2>X1 be a scanning start condition. That is, it is contingent [ on whether the 
square root of total of the square of each value of CT1 CT2, and CT3 exceeded the threshold XI ]. 
[0038] In addition, you may be scanning start conditions other than a scanning start condition as 
shown in drawing 5 (a) and drawing 5 (b), and a suitable identifier is added, the scanning start 
condition is registered beforehand, and you may set up by reading the scanning start condition. 
[0039] Next, after starting impregnation inside [ of the contrast medium from the contrast-medium 
transfer pipet 44 ] analyte P (step SI 5), the scanning control section 47 sends out a low-dose control 
signal to the X-ray control unit 17, and makes a real PUREPPU scan carry out (step SI 7). With this 
real PUREPPU scan, the tube electric current mA of the X-ray beam generation source 21 is lowered 
rather than a scan, it can consider as a low dose or the amount of exposures to Analyte P can usually 
be lessened by using a special X-ray filter. 

[0040] In addition, the scanning control section 47 may be synchronized with impregnation of the 
contrast medium from the contrast-medium transfer pipet 44, and may make a real PUREPPU scan 
start. In this case, when a contrast medium is poured in from the contrast-medium transfer pipet 44, the 
impregnation signal which shows impregnation of a contrast medium is sent out to the scanning 
control section 47, and the scanning control section 47 makes it synchronize with that impregnation 
signal, and should just make a real PUREPPU scan start. If it does in this way, a real PUREPPU scan 
can be certainly carried out to suitable timing. 

[0041] Moreover, the scanning control section 47 may carry out exposure of the X-ray intermittently 
for a while by sending out an intermittent signal to the X-ray control unit 17. If it does in this way, the 
amount of exposures to Analyte P can be lessened. 

[0042] Thus, the CT valve judging section 45 supervises whether the CT valve of two or more 
specified ROIs reached the scanning start condition (step SI 9). For example, in the example shown in 
drawing 5 (a), all of each CT valve of Rl , R2, and R3 reach a threshold X0 in time of day tl . 
Moreover, in the example shown in drawing 5 (b), the square root of total of the square of each CT 
valve of Rl, R2, and R3 reaches a threshold XI in time of day t2. 

[0043] Furthermore, when the CT valve of two or more specified ROIs reaches a scanning start 
condition, the scanning control section 47 carries out the usual scan of Analyte P (step S21). In this 
case, exposure of comparatively a lot of X-rays is carried out to Analyte P, and inspection data are 
collected. 

[0044] Thus, two or more ROIs are specified using three-dimension data, and since X dosage is raised 
and a scan is usually started when the CT valve of two or more specified ROIs reaches a scanning start 
condition, the whole organ can collect inspection data to the timing which dyed best with the contrast 
medium. For this reason, ****** etc. can be made clearer. 

[0045] In addition, drawing which explains imaging timing with the conventional real PUREPPU scan 
to drawing 6 is shown. Drawing which explains imaging timing with the real PUREPPU scan of the 
gestalt of the 1st operation to drawing 7 is shown. 

[0046] As shown in drawing 6 (a), if Rl is specified in organ 51a of one cross section SI (one slice) 
and the CT valve of Rspecified 1 reaches a threshold X0 at time of day t3, by the conventional 
approach, a scan will usually be started. Since only one cross section is observed by this approach, at 
time of day t3, the CT valve of R2 is not ****(ed) to a threshold X0 so that drawing 7 (b) may also 
show. For this reason, the whole organ was collecting inspection data to the timing which does not 
fully dye. 

[0047] On the other hand, as shown in drawing 7 (a), by the approach of the gestalt the 1 st operation, 
Rl, R2, and R3 are specified in organ 51b covering two or more cross sections, and a scan is usually 
started at the time of day t4 when all the CT valves of Rl, R2, and R3 reached the threshold X0. For 
this reason, the whole organ can collect inspection data to the timing which dyed best with the contrast 
medium. 
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[0048] The X-ray CT scanner of <the gestalt of the 2nd operation^ next the gestalt of operation of the 
2nd of this invention is explained. The X-ray CT scanner of the gestalt of the 2nd operation is 
characterized by collecting inspection data to the optimal imaging timing to each blood vessel group 
of a different blood vessel group. The three-dimension real PUREPPU processing by the X-ray CT 
scanner of the gestalt of the 2nd operation is explained referring to the flow chart of drawing 8 . 
[0049] First, the scan for ROI assignment is performed and the three-dimension data of Analyte P are 
collected (step S31). 

[0050] Next, the ROI specification part 41 specifies two or more ROIs for supervising a CT valve out 
of collected three-dimension data. For example, as shown in drawing 9 , R4 is specified in the main 
artery 55 of the three-dimension data 50, and R5 is specified in an organ 53. 

[0051] Next, the scanning start condition setting section 43 sets up the scanning start condition which 
starts inspection data (it usually scans) collection of Analyte P (step S33). As a scanning start 
condition, conditions as shown in drawing 10 can be illustrated, for example. 
[0052] In the example shown in drawing 10 , when make an axis of ordinate into a CT valve, you 
make an axis of abscissa into time amount, you make X0 and XI into a threshold and a CT valve [ in / 
for the CT valve in R4 / CT4 and R5 ] is set to CT5, make CT4>X0 into the 1st scan start condition, 
and let CT5>X1 be the 2nd scan start condition. In addition, it is good also considering |CT4-CT5|<X2 
as the 2nd scan start condition. 

[0053] the [ next, / for R4 as which the scanning control section 47 was specified after starting 
impregnation of the contrast medium from the contrast-medium transfer pipet 44 to the interior of 
analyte P (step S35) ] - 1 real PUREPPU scan is made to carry out (step S37) 

[0054] And the CT valve judging section 45 supervises whether the CT valve of Rspecified 4 reached 
the 1st scan start condition (step S39). As the CT valve of Rspecified 4 shows drawing 10 , when the 
1st scan start condition is reached at time of day t5, the scanning control section 47 carries out the 
usual scan of Analyte P, in order to collect the 1st inspection data (step S41). 

[0055] the [ next, / for R5 as which the scanning control section 47 was specified ] — 2 real PUREPPU 
scan is made to carry out (step S43) 

[0056] And the CT valve judging section 45 supervises whether the CT valve of Rspecified 5 reached 
the 2nd scan start condition (step S45). As the CT valve of Rspecified 5 shows drawing 10 , when the 
2nd scan start condition is reached at time of day t6, the scanning control section 47 carries out the 
usual scan of Analyte P, in order to collect the 2nd inspection data (step S47). In addition, only a count 
[ need / step S43 to the step S47 / to be processed ] is performed repeatedly. 

[0057] Thus, since it judges whether the scanning start condition to which ROI was specified as each 
of two blood vessels, the scanning start condition was set up according to the individual for every ROI, 
and the CT valve of ROI was set to the ROI was reached, inspection data are collectable to two 
optimal different imaging timing. 

[0058] In addition, you may carry out also in this case by synchronizing scanning initiation timing 
with the impregnation timing of the contrast medium from the contrast-medium transfer pipet 44, and 
exposure of the X-ray may be carried out intermittently. 

[0059] Drawing which explains imaging timing with the conventional real PUREPPU scan to drawing 
1 1 is shown. Drawing which explains imaging timing with the real PUREPPU scan of the gestalt of 
the 2nd operation to drawing 12 is shown. 

[0060] As shown in drawing 1 1 (a), if R4 (main artery) is specified in one cross section S2 (one slice) 
and the CT valve of Rspecified 4 reaches a threshold X0 at time of day t7, by the conventional 
approach, a scan (the 1st scan) will usually be started. By this approach, it is the optimal imaging 
timing for an artery layer. However, since only R4 is observed, the optimal imaging timing of a 
balanced layer or a portal vein layer is not known. For this reason, the imaging timing of a balanced 
layer or a portal vein layer was dependent on a way person's can, and experience. In addition, in 
drawing 1 1 (b), the time amount td from the end time of an artery layer to the start time of a balanced 
layer is the time amount depending on a way person's can, and experience. 

[0061] On the other hand, as shown in drawing 12 (a), by the approach of the gestalt the 2nd operation, 
R4 (main artery) is specified in a blood vessel 55, R5 (portal vein) is specified in a blood vessel 53, 
when the CT valve of R4 reaches the 1st scan start condition at time of day t7, the 1st scan is started, 
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and when the CT valve of R5 reaches the 2nd scan start condition at time of day t9, the 2nd scan is 
started. Therefore, inspection data are collectable to the imaging timing optimal about each of an 
artery layer, a portal vein layer, and a balanced layer. 

[0062] The X-ray CT scanner of <the gestalt of the 3rd operation>, next the gestalt of operation of the 
3rd of this invention is explained. Drawing 13 is the configuration block Fig. of the principal part of 
the X-ray CT scanner of the gestalt of the 3rd operation. This X-ray CT scanner is further 
characterized by having a slit 61 and the slit control section 63, as shown in drawing 13 . 
[0063] A slit 61 is formed between the X-ray beam generation source 21 and Analyte P, and has the 
movable X-ray shield of two sheets along the slice direction. The slit control section 63 controls width 
of face between X-ray shields of two sheets of a slit 61 based on two or more ROIs specified with the 
ROI specification part 41 in system control section 1 la to carry out exposure of the X-ray only to two 
or more slices corresponding to two or more of these ROIs. 

[0064] As shown in drawing 13 , according to the constituted X-ray CT scanner, thus, the slit control 
section 63 In order [ corresponding to Rl and R2 which were specified ] to control width of face 
between X-ray shields of two sheets of a slit 61 to carry out exposure of X-ray FB only, for example to 
three slices, Since exposure of the X-ray is not carried out to the remaining parts of organs 57 other 
than Rl and R2, the unnecessary amount of exposures to Analyte P can be lessened. 
[0065] In addition, this invention is not limited to the X-ray CT scanner of the gestalt of the 1st 
mentioned above thru/or the 3rd operation. With the gestalt of the 1st thru/or the 3rd operation, 
although the detector 23 for a multi-slice was used, as shown in drawing 14 , three-dimension data 
may be collected using the flat-surface detector 65 by rotating the X-ray beam generation source 21 
and the flat-surface detector 65 around Analyte P, for example. 

[0066] Moreover, using detector 23a for a single slice as shown in drawing 2 (b), by moving berth 15a 
in the slice direction at a predetermined rate by the berth migration section 15, helical scan may be 
performed and the helical data obtained by helical scan, i.e., the three-dimension data of analyte, may 
be collected. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration Fig. showing the outline configuration of the 1st of the X- 

ray CT scanner of the gestalt of operation of this invention. 

[Drawing 21 It is drawing which expressed the detector in three dimension. 

[Drawing 3] It is the flow chart which shows the three-dimension real PUREPPU processing by the X- 

ray CT scanner of the gestalt of the 1st operation. 

[Drawing 4] It is drawing showing three ROIs specified in the organ. 

[Drawing 5] It is drawing showing the scanning start condition of the gestalt of the 1 st operation. 
[Drawing 6] It is drawing explaining imaging timing with the conventional real PUREPPU scan. 
[Drawing 7] It is drawing explaining imaging timing with the real PUREPPU scan of the gestalt of the 
1 st operation. 

[Drawing 81 It is the flow chart which shows the three-dimension real PUREPPU processing by the X- 
ray CT scanner of the gestalt of the 2nd operation. 

[Drawing 91 It is drawing showing ROI specified as each of a main artery and a portal vein. 
[Drawing 10] It is drawing showing the scanning start condition of the gestalt of the 2nd operation. 
[Drawing 11] It is drawing explaining imaging timing with the conventional real PUREPPU scan. 
[Drawing 12] It is drawing explaining imaging timing with the real PUREPPU scan of the gestalt of 
the 2nd operation. 

[Drawing 13] It is the configuration block Fig. of the principal part of the X-ray CT scanner of the 
gestalt of the 3rd operation. 

[Drawing 14] It is drawing showing the X-ray CT scanner which collects three-dimension data using a 
flat-surface detector. 
[Description of Notations] 
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10 [ — A stand and a berth control section, ] — An X-ray CT scanner, 11— The system control section, 
12 — A control unit, 13 15 [ — High- voltage transformer assembly, ] — The berth migration section, 
15a — A berth, 17 — An X-ray control unit, 19 21 [ ~ Data collection section, ] — An X-ray beam 
generation source, 23 — A detector, 25 — A rotation stand, 27 29 [ ~ ROI specification part, ] — 
Collection data storage, 3 1 — The image reconstruction section, 33 — A display, 41 43 [ — A scanning 
control section, 61 / — A slit, 63 / — A slit control section, 65 / — A flat-surface detector, P / ~ Analyte, 
R1-R5 / — ROI (area of interest). ] — The scanning start condition setting section, 44 — Contrast- 
medium transfer pipet, 45 The CT valve judging section, 47 



15 



(19>B#H4MWf (JP) 



02) & Hfl 4# ^ *g (a) 



#S§2000- 175900 
(P2000-175900A) 
(43)^18 B ¥/£l2*£6 £270 (2000.6.27) 



(51)IntCl. 7 
A 6 1 B 6/03 



3 3 0 
3 6 0 
3 7 5 



F I 

A 6 1 B 6/03 



3 3 OC 
3 6 0D 
3 7 5 



f-*3-K # (»#> 
4C0 9 3 





ftK¥10-358115 


(71)fflKA 


594164531 












^mO^!2M 160 (1998. 12.16) 




*t 








^C^^tK^ 2 TB 16# 4^ 






(71)W®A 


000003078 
















ws;ii^»i«^^;ii»t72#* 






(72)#9i# 


0j(^ JEM 








^^^K5^2T@16#4^ Jfc^ffl 














(74)f$SA 


100083806 



















(54) [«9§CD*;fr] XiCTgf 



(57) [«*>] 

imWEBt) RO I JS5EW4 1 «tt*P<0 3^C7C 

«flaj3ESB4 5«. Wft#P«c«KJW«rJ9EALfca«:RO 
I*B5@*4 1 JCJ:D}BE34i^:«K©Blifr««©CTffl 
+ >M*&*feftt»£8fl4 3 + >Pt§ 




jg^ s n^tnetBKoH'OMiAo c T»DStfb*»»T . 

(DX^CTMc 

titer- z ztctew-w&m^zm^r'&tititcT- 
$> & c t zmm t *r a it sjbi i mm<D x T^g„ 

iiWBfg5£*«tt, SWB3*7C^-ar©C 
Tfit£^tf>£#> 6ti/c 0 # t»ffl t Jt«T £ C £ K <£ 0 # 

saHftfcffluu fflfflsn/c«F3e«fficciugBa»©Ri^ 
Widifss-ra c ± *«»<!:■*■ i tatScCDx^c 

i , BtHB»»©M^««o*r©c Tfl**?ti>£& 

^n/cl^l^i^. fc*> £ 5 Jfe £ffl5ET act 
<b-rS«*3B23Et8©XJ8CT»K. 

(DC T«B#*©»&«*Ocffllfctte 3n/cx=^t>^ 

$-fraci*«F««!:Ta»*3i2gBt8©X«CT««. 
CW3IW7 ] X««illia«*i©nilfcKW6*l. 

wjiBKa^s^cTfflox{t*K«OT:i»aiB, wnas 
35pe>©x«*«*f-ra<fc^cc9irfBxy » h<D2fe<^x^ 
zzctzmmtrz 1 ibko x^ c t 



(2 ) «*82 0 0 0- 1 7 5 90 0 

2 

[0001] 

■ccnu wee, aii?»j*t^ttrt»fcaAu 
mrr*. 

[0 00 2] 

m*<D&ffi] fit*. X*CTSSWC:tel>T, 

[0003] c© 1 ; r v 1 >tc*$i>ttt l 

iLK«^M«a>Blfi«« <HT. RO I iB&fft-f ) 
£fg5£U WRO I ©CTfttWW*. 

J:HOROI©CTtt*J±ffUt, *OCTP*S 
[0 00 5] 

[0 00 6] *fc, WA«. ttMJitP^Mil^tS^b/c 

mcmm,-t act (Jit-c ^> /c. 

[0 00 7 ] iSWoantt, JKS^ft(DjSK!K»©K 

C<ba&sr«rftxaiCT«Hl*ll«'r«Ci*c**. 
[0 00 8] 

[ps^p»*ra/ctf>oo#a] *»w«Mga^j®*)»i* 

7Cf r -^CC®^< 3>>C7^«rt-Ctft«#CDlSa(D^ai 
40 «^JBffi-rstBffi*ai, BWBtfl[«#K:JBK»l*aEAl/ 
/c«(Ct9iBfi5E*acc«l: 0 ti^:«rgBa«<PH^« 

(C J: 0Ktt3ti^l»BBffi»<DH^««OC Tffl©»b«c 
[0 0 0 9] c©*K«:J:ti«, Jg5£#S^tS*H*<0 3 

««*»s-r&i, Ka*R», a«»«:jwBn*ffiA 

so Tffi©a{b*IlSU + ^I^S^c 



*. *t 



cooio] ttc friaKa*Stt> nwBJgs^accJ: 

fftc^b^cii^CcMiBtStfeftO^^* + 

[ooin c<ommxnu, iaa*s«, jss^s 

[0012] £/c. HuiBKa#a«. *BB^««ffCc«f 

iB^ + + >Hte*ft^ffl»««:K3esnrir^«^«:, # 

«riB** + >fflffl*Ktt, »B'&««ffK:*<DKi 
c T«3^*o»&»*«:ffl(«:R3e $ n /c* * 

+ A:«*CCOTBtSHftftCD«aE^ + + > 

[0013] ccommcXtiU. 30 
CC, a»|^«S«:*©R|^««©C Tfl3P*-<DH<ttfl 

[0014] &tc, xmmtmmm#t<oi%tcmfp> 

ft, ^BB««#0^7^^^5C?9^r»ttnJ«Btt2tS( 40 

fflo^t^sta ux 1 > *fis , if gBa»©M^««cc*rj£ 

U/d«$fc* 5 -Y ^©*K:8}iBXiK«^6©X*8*WSt"r 

[0015] C<0#M8K:j:fttf, B*?S^CTilOS 
H§#rr£ J: Mc* U 9 h<P2ft©XtRi8&fifflEH©<iI 50 



4tP§2 0 0 0- 1 75 90 0 
4 

£ffHJtSJT£/c&, »*#^©x«<Dai«a:«:^d:<"r* 
[0016] 

[A9KDXjk<D^]B] err. *«H©x»cTiBM>* 

[0 0 17']<»1 ©S6«(D»«>H 1 

i ©^©^(DXJKCT^gosBBSSfiS^TS'r^xf* 

^CT^tlOd ^Xf-Afrjampi 1, JMW12, 

aw • i 3 , mt»mm is, xjfMfflsa 

1 7 % iK«EE9K£KH 1 9 % XI^A«£I2 1 . tfc 
■fflS'2 3, x-^^^P2 7 , iR*^- 

^isti^g2 9 , mwmmbvs 1 . aw*»3 3^wi 

[0 0 1 8 ] HkffVl 2», 

ife&fflSSES (CPU) «4>6ftdE3ft. »ff»l 2*»6 

♦ ^Mf^iir^ • se^fSifflSB l 3 cc^turtu 
Z>?2> 0 VXf-AWIBWi 1«, XKfcr-A«a«r*Jffll 
«X«K-A^»W»ni*tX«ttl«ltBl 7(C*tL 

[0019] VX^ASJfflSP 1 1 X^e-A<Dt^U 

^ >y^^*r^m^it-^^7 r -d7iRmsP2 7 

[0 020]^' 1 3 i/XfA«SP» 

»1 5K2tl'Tto^£o 

[0 02 1] XflUHSKK 1 7 1£« ex^^ A«Wffl» 1 1 

tc<fcoa*stifcx«t-A*^wai»#tcs^jp, n 
-r^„ iK«BEK£aeB 1 9 x^t'-A^^st?-i±^ 

yt«)©i*«EE*X«fWaiWl 7^6<DWf^{ctot 

x^t'-A^i®2 1 tc«*&-rs. 

[0 0 2 2 ] Xie-A«4I2 1 smiE^iJlg 

* J* o /era X «K f - A £atfc#te [pJtt T 6 

JMSti, a*»*3KftUfeX«t-A*«kHrt-4. 
[0 0 2 3] ^2 (a) « % lftffi«2 3*3*7cWCC« 
L/cHr*S. WUB2 3I2. ^^^>*;l/<D^ffl*T 
-f X^AKC«REM3 n/c 2 ^Xtc^W^ 
3^6tt«. S9»J«:oc»r«. B2 (b) <0->>^x^ 
^xCTfflt&W^il^ISK: 1 . 0 00^+>^gK© 
«ffl*-7-3&*X«fcT- A«*«2 1 (DM&*tp<b£ bTR 



5 

[0 024J IsHESg^SB, X8^-A»4«2 1 t 

SR^Ra*^* 1 ?, XJRtr-A»£«2 1 i^tB^2 
3i©*IBjS*a*ia(BII***K:uriaKSti*. & 
*j % X«t:-A«£JR2 1 <ttfcftSS2 3 &*Wfcftt>JH 
B*lHIEbtt**6* a»(t©H»X7-f^ (»KK 

[0 02 5] f r -^HXaia52 7 «, 2/*^A(«MBl 1 

HX^f r -^IB^g2 9B. 7 r -^iR«gP2 7«:J:or 

[0026] pjftn«ASB3 i b. uxsif^^fat&s^ 

2 9 KfBttS ti /cltS X ^ W X ©BtK 7 s - * *c£-3* » 
*»©a»<DKJiiii«*Hi©tcs««r*. a^»3 3 

[0 02 7 ] IB, ROIJ8S 

354 K ^* + >H»&*ffS3e»4 3. CTffl*E»4 
5, X+t>$IJW4 7^ltl^ 0 ROIJB5E8B4 

IB, B«W»fiSa5 3 ir»en/cai*ft©a»©»f» 

[002 8]Xtt >H*«fefMa3E»4 3 B, 
A2§ 4 4 *p 6©jefB**»«f* P K&A U T Jlife $ ft & 

[002 9] CTSflSS4 5», R O I KjeSB 4 1 r 
}g^$n/c«SfcCDRO I0CTf^^t>^M 

[00 3 0 ] ^ + t>«9P»47B, a»ORO I ©C 
x* + >r tttttm*««©X»*»«T 0 o 

[0031] ;xtcc<DJ: 9 ^c«^$n/cm i (omm<Dm 
moxmc T^gccd: s 3 3ctc y r-n^u* » si 

[003 2 ] ^f, Xie-A|ttI2 1 i^l/f 
^Xffi(7)^aiS2 3 P ©0 0 CC EWES -S^C 

<tfc:J;0, RO I Ji5E/8X**>£*Tl\ »**P0 3 

s l l ) o co^^tc^-^ ■HkBffl&SU 3 l r 
W«fli3n^«»OBr»iil«CcK^< #'J ^Af-^ 

[0 0 3 3 ] ^C. RO IJS5Ea84 IB, ^f^Sl 



(4) «fH 2000-175900 
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iriD«ufc3;>cs^-*ocpcccTffl%K»r*fc» 

©«»©RO I *tB5&rs. m«. H4«CtST«J:5 
tc % S^CS^-^S 0<DJB«5 l©*CC3o<DRO I £ 
UtRl, R2. R3*mm?Z>o Rl. R2. R3(D 

B» Hl^«:BS^P3 3cr)Hffi±*rv^x^fflt^rJ§ 

[0034] fc*5 % RO 1 (D^S:fr£Ct^l>TB, 
10 ^jSB, 3 ^Sf - (DC TtttC^f L taSfe^ > H 

jtLsaw>**aiffliyyt3D«*fflc*rRo i «bst£ 

[0035]^, X* + >H*&*ftH3e»4 3B, 
tftffPtDtfcS^-* (M3tx**>) )fcifi£Pf»&T&x 
+ + >H*&*fr*89:3e-r^ (X<f*:/S 13). COX 

+ ma. ^5 (a) ^ms 

20 (b) tC7*?&Stj:ikft*WK*ZZ±&xS&. 

[0 0 3 6)15 ( a ) CC^TWTB. »»4£C Tffii 

u ifA^^^L. x^tt^fiiii, Rim 

SCmCTl, R2K:tett£CTfiI£CT2, R3 
CCfcW&CTffi£CT3<hb/ct§^CC. CT1>X 0 , 
CT2>Xo. CT3>X 9 ^X+t>^ft<!:n. 
Tftfr^, CT1, CT2, CT3©^nW^tL 

[0 03 7]§5 ( b ) CCm-TWrB. iMCTli 

30 (CT1 2 +CT2 2 + CT3 J ) 1/2 >X a £X**>8§ 
ftgkfrtlrZ* 7Tft*>*3. CT1. C T 2 , CT3©^ 

[0 03 8] H5 (a) . B5 (b) OCtST J: 5 
& X * + > rate*ff«iW) * * * > HJ^feftT? * o T 

[0 03 9] ^CC, ^i?^A^4 4 ^6<DSK)nott 
40 attPrt»^©i£A*H*60/ca (^ff^S 15). 

* >{Wfwa4 7 Bv x«wjfflses i 7 «c»L/r®» 
i±€> ^si7) 0 coyr^u^^t^ 

r», t > J: 0 t>X*bf-A»4«2 1 ©t* 

[0 04 0]ft*5, ^ * + >*IJI»SB4 7 B« 
«4 4*»6CWg»?PJOaAK:R|»IS'&T, »;r^^U» 
50 ^x^^>^^^3^r fccfcl*. C©»^, JSKffJaA 



S4 4JtP6«t?»J£&Al//c£#, mm<0tiLK*7fc? 
aA*^^++>WI»»4 7 6cjSUiU, X* + >#J$P 

^4 7 ffiz<D&\m^Kmmz ax v r^w * * 

[0 04 1] £/c> ^ + + >*JIBW4 7W, XKMUSS 
II 7(C»U"Cffl^ff#^jiffi*r^C<h(Cj;0, U*6 

•So 

[0 042] G©^-te-b-T-r-G-Tffl*05EaP4-5-tt, fg 
ffiStt/oHttORO IflE>CTffi^X+^>M*^fefl : «:ai 
(sfc*>£9*>*ffiR?& (Xf^S 19). 
05 (a) CC^TWI-CB, KSIti(C45l»r. Rl. R 

2. R3©-eti^ti©cTffi^±rL#^<BXoCca*r 

5. 05 (b) Kl7nr«rB. ^SPJt a CC*5Ci 

t\ Rl. R2, R3<D^*i^ft<DC7m<D~m<D%m 

[0 04 3] 3 Jiffi«*ftW«»©RO KDCTffi 

47«, «ttf*p©s*x* + >«?wr* Uf^ 
S2D. c©*b^«:«, ttMm&moxmz&mtP 

[0 04 4 ] tCDcfcMt, SftTC^-^^Bt^rtBR© 
RO I *}g5£U fB£3ttfc«»©RO I ©CTfi^^ 
* + >PB»fi*fl 1 «CitLfci*«:, X^S£±tfTM3t* 

>«ict^^^ -y xiy^wmthm^r. mi tern 

[0 046 )06 (a) CC^Tcfc^K:, g£*©*St 

— KffiS l ( 1^7^) 1 a©*{CR 1 

«E£U JB5£3*lfcR 1 ©CTffi#B$£lt 3 -Cl'#l> 
fflX^C«T&i, + CCD^ffi 

— KffiL3MK§SbTl>&l»fc«>* 0 7 (b) *»6 

[0 047] — ^ 07 (a) 5C^TJ:^tC, » 1 
«0»80*ffir«, ««©IKffi{CMSIB85 1 b<D* 
KR1. R2, R3£Jg5EU Rl. R2. R 3 (DC T 

n< -o/c^ -y 5 >y-c*aEf - * Starrs 
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[0 04 8] <^2 CDXttdE>KK>^C(C k *»9J©SI2 
OH«©»»©X3»CTSSIE*»M'r&. f&2<D|gti<D 

nciMm. -SI2©^8»<D^fiR(DX*CTK 

*p<03^7c^-^^«a6 , r^ (xf-^7*s 3D. 

10 [0050]», ROI}g5g»4 1W..iR*t^3^C 
Sf'- CTffi£E«T*fcfc©«»<DRO 

*5 0OAI»M5 5©*fcR4£tB£U (»5 3©tp 
*CR5£JB5£-r*. 

[oo5i]*«c, x++>pg>&^fri9sea54 3tt, a 
iftttpotefff*-* •<»«***>) Juai^Hwrsx 

vH^feftii/rtt, hi occ^r<fc^«c*ft 

20 [0 05 2] 01 0JCStMr«, *Btt«:CT«fi<tU 
X 0 . X t £l/fclHH<tU R4«C*jW 
&CTfS£CT4, R5CC*rtr&CTfi&CT5£l/fc 
m&lC, CT4>X.«rlH b. c 

T5>X 1 ^2^tt«^it^ IC 
T4-CT5 I <X 2 ^2X^t>^Mtl/r^ 

[0 0 5 3 ] JfctC. Jtt0W8EA»4 4^6««M*Prt» 
^©JBK«l©aA*Bi»ftL/fc« Wf^S35) . * 
**>*Jffl«S4 7tt, JBffi3ftfcR4<Dfc«M>»l UT 
30 ;^l/^^t>^^6 Uf^S37), 

[0 054]fU, CTffl««a54 5«, JBEStifc 

R40CT mtm u*t >p^*&^fr ccai u /c^ ^ *> 

flbPBl 0(CS%-TJ:9K:*lalt s rJH x^^>ia^ 

fWcabfe»*(cB, x+f>wiBiap.4 7«, uta 

(^7*77'S4 1 ) „ 
[0 0 5 5 ]*(C, X^i->*ljai^4 7«, Jg^^tl/c 
R5©/c^CD^2 »;7^U? 7*X+t>«riaSS^ 
40 (Xf^7*S43) o 

[005 6 ]fU, CT»j^4 5it Jg5t$n/c 
R 5 O C T ffl^SSr 2X^t >^te^mcjt U i' *> iP 
*mft?Z> Uff^S45) . }g^^n/cR5<DCT 
I^Hl 0«i7n'rj:^«:^Jt,'cm2x+^>^^ 

T-S> (Xt-77'S47) 0 ^C*5, ^f-^S43W^ 
50 [ 0 0 5 7 ] CCDcfcMC, 2-o(Difii^<D^-n-enccRo 



(6) 

9 

RO IOCTffi^ORO I fcftLX&mZtltc 

&*2o©«g&iei?*-f flat?*-***** 

[0 0 5 8] 3^*5, CO*i^CC*jliT«>, X + ^>PB>& 

[0 0 5 9 ] HI lKSHEO'jr^U^^+t^c 10 
cDHJSo^ffico »; r ;u :/ ^ * * > cc J: 3? 

[00601 01 1 (a) iCfn? <£ 5 ffi*<D*ffi"C 
« v -MS2 (U7-{X) <D*«:R4 (*ttM) * 
JgS3tifcR4C0CTffl(*«l*SiJt,rL/*l»ffl 

Xo^^-r^xt, ji^***> (fi^^t» ^h*& 

SRCCttffUrC^. 011 (b) CC*5liT % ft 

[0 0 6 1 ]. — H12 ( a ) CCtj*T <fc 5 CC, HT2 <D 
5eftO»«C!>^ffir«, IM^ 5 5 (Dtp OCR 4 
£»3£U if 53©t«:R5 (PWR) SrfiSU R4 

^mi z*+>&m&i>s R5©cTWMt 9 r 
^ot, mm. nmm, fiio^n^ntc 

[006 2] <IH3 ©SE(tl<3DJB«>^K:, **98©»3 

m-cfo&o cox^cTigu, 01 3cc^*rj:^(c, 

<*£K, X 'J h 6 1 , X'Jv hffiK93|S6 3£«A*C 
[ 0 0 6 3 ] ^ 'J 7 F 6 UJ, X«hr-A*^W2 1 £ 40 

pj«B«c2tt©x«SHS j S:wrs. x »; » htoaiase 3 

1 la^ROI JiS»4 1 "Cjgffi 

6 io2S<Dx»aKSffisraoiB«:ftoiairs. 

[0 064] c©J:^«c*RRSnfcXI8CTSggK:J:n 
tf , B13 Cc^*T^ 5 fc, X U * h*iJWgP6 3 \t. mfc 
ZtittR 1 <bR2 tlCttfarzm&teZ'OOXv 4 *<0 
frtfCXmFB&mm?Z>£*>ttCXV y h6 l <D2tfc<DX 50 
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WKHStB5ffl©ti*WJfSl-rS/c«>, Rl, R2£W0D 

[0 06 5 ] **BJ«bu2 1 ftMgi 3 (£>fi 
ftco»98®X3lBCTfiia{cR3eSti*«>Ot?«^C^ n 

S2 3*W« 0 1 4CC^TJ:^^¥M^ 

Hi^6 5»t, Xl&^-A|fc£igi2 1 

6 5 t*m&1*P<DM*)(<cm$z2 J &Z>C£(,c£K>, 3*X 

[0 06 6 ] *fc, 02(b) «:S%TJ:9ft^>y^ 
-7-4-*ffl<&tMBB2 3 a*/8C>T, S-^l 5 a£!g£^ 

[0067] 

j(ii«»<ojfi»K*(Ofita*tf 5 fcafc RB£ftt»M& £ 

[0 1] *JMU©» 1 <D^tt©B«©X«C T^g<D«3 

[02] tftHJ8*3&^K3SLfcHr**. 

[03] »lCDSaS©»»OX3BCT«ia«cJ:S3^7C 

[0 4] SBSCD^TjgffiStl/cS-OORO I ^tir 

[ 0 5 ] m i (Dpmommox * * ^HMAff^^TH 
[06] fieawjT^^u^^+^^cfcsjsK^-Y 
[07] mioimo&l&vvytozru??***^!*: 

[0 8] ^2©ia(IO^«<DX«CT*6ai«:J:S3*7C 
[0 9] ^ttMiP^i©^n-etitC}g5£3n/cRO I 
[0 l 0 ] »2©ll«<WB»(D^ + ir>H»6*fl : %7n'r 

0"C^>^>o 

[0ii] fS*<o»; r^^u^^x+ + >tc<fc^fiB^ 

[012] m2CDnM<DBM<DVT)l>7l< vyx*r + > 
[013] gr3©Safi©^»OX«CT3SjH©^SSR© 
[0 14] ^H*aiS*ffll*r 3»Sc^-^«:JRftrS 

x«cT*6iB*svriar**. 



C7) 



2000-17590 0 



11 



1 0-XJRCTSSB. 1 1 — >^f*A$lJtSlgp, 12-» 
ff». 1 3 *^WWW. 15H^WHfc 1 

5a»m 1 7---XMMIKK. 1 9~«iE»£B 
2 1- X«t-A«4R 2 3HftBMk 2 5-H 
2 7-5 r -*JR*W, 2 O-JB^^-^MHK* 



12 

*■» 3 1---mMHMH& 3 4 1-ROI 

Jg5E»* 4 3«^+t>^friSa 4 4-jSRfW 
SEAS* 4 5-CTffi«£a& 4 7-^* + >«HP». 
6 1 V * K 6 3-* U » hftflffllSk 6 5-¥B4ft 
mm. P-«*Wk R1-R5-ROI (H<CriMl) . 



[HI ] 



[S3] 



(a) 



(b) 



19 ^| aaff LJ x»«a 



17 I* 




rll 



^47 



-43 



r!2 




33 




(a) 



(b) 



CTtt 



( g ) 



\ 



: S13 



ROiaOU** >Hfc*tf CDS* 



I 



r S15 



r S17 




c 



J 



15] 





t* em 



(8) 



2000-175900 



[16] CH7] [H8] 




[B13] [014] 




(9) «M2 0 0 0- 1 75 9 0 0 



[HI 2] 





F £-A(##) 4C093 AA22 AA24 BA10 CA24 DA02 
EB18 FA19 FA20 FA34 FA36 
FA43 FD11 FF18 FF28 FF42 



